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 2.0 LITERATURE REVIEW 
2.1     LIVABILITY 
Livability is at the forefront of the agenda for policymakers, planners, community groups and 
environmental designers, yet there is not agreement on a shared operational definition. 
Researchers in environmental design and planning have traditionally interpreted livability as the 
interplay between density, streetscape design and standards, walkability and connectivity. Their 
work has aspired to demonstrate the effect of the environment on people’s choice to walk, bike 
and socialize in public space (Larco et al., 2011; Macdonald, 2008; Schlossberg et al., 2006; 
Southworth, 2003).  They have observed that certain places are perceived as more livable and 
supportive of human activity than others and that these perceptions inspire in their users stronger 
senses of attachment and stewardship.  Finally, livability perceptions have also been shown to 
affect people’s choices to use public transportation vs. walking (Metro, 2010). 
2.2     DESIGN AND SAFETY AT THE TRANSIT STOP  
Most livability research has focused on residential neighborhoods and urban environments 
(Forsyth et al., 2010).  A very small number of studies have investigated the transit stop and its 
surroundings.  Bus stops tend to be dull and uninteresting.  Their design has traditionally been 
the responsibility of transportation engineers rather than urban designers (Fitzpatrick, Perkinson 
and Hall, 1997).  This research considers transit stops as integral to a livable city fabric.  They 
can communicate a neighborhood’s identity, protect us from summer sun, offer opportunities for 
increased socialization, and help attract more users. 
 
Safety and crime affect users’ transit choices (Day et al., 2006) and current transit stop 
guidelines emphasize safety and accessibility over livability.  Design can help achieve a greater 
sense of safety, and encourage more to choose public transit (Newman, 1996; Loukaitou-Sideris, 
1999).  Safety is particularly important to patrons with disabilities, who can be trapped at a bus 
stop with limited escape routes.  More research is needed to test safety perceptions across a range 
of differently abled users.  
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 3.0  REVIEW ON METRO TRANSIT AGENCY POLICIES 
INDICATORS 
3.1    PERCEPTIONS OF LIVABILITY 
 
Most livability research tends to assess it in quantitative, abstract terms (Ewing & Handy, 2009).  
In order to measure impacts of transportation choices on livability, the Oregon Department of 
Transportation has used indicators including property values, noise levels, air pollution, number 
of injuries and fatalities, transportation options, travel time, transit accessibility and vehicle-
miles traveled (Seskin and VanZerr, 2011).  A recent Environmental Protection Agency 
guidebook defines livability in terms of transit access, bicycle and pedestrian mode share, 
vehicle miles of capacity, emission intensity, land use mix and affordability (Rue at al., 2011). 
 
A handful of studies have sought to study livability and its influence on transportation through 
the lens of residents’ perceptions (Larco et al., 2011; Schlossberg et al., 2006).  In urban design 
“space syntax” theorists have tried to redefine connectivity in perceptual terms, by linking 
observations of people’s behavior and urban morphology (Penn, 2003; Hillier et al., 1993). 
Transportation researchers have identified eight perceived livability dimensions, which have 
been shown to affect transit experiences and promote increased use of transit:  safety, personal 
bias towards driving, walking or cycling; dissatisfaction with service provision, unwanted, cost; 
disability, discomfort; and self-image reflection (Stradling et al., 2007).   
 
Time is important to transit users, and perceptions of wait times can result in anxiety, boredom 
and the decision to discontinue transit use (Durrande-Moreau and Usunier, 1999).  
Understanding perceived livability can help us become more strategic in designing livable transit 
stops, attract new riders and continuing to satisfy current transit users.  The perceptual nature of 
livability presents a methodological challenge for researchers.  “Environmental audits” have 
been successful in testing walkability dimensions in a variety of environmental contexts (Borst et 
al, 2008; Clifton, 2007).   Audits facilitate data collection, and this report seeks to develop a 
“livability audit” which will allow the rigorous and streamlined collection of livability-related 
data in a variety of contexts, while also helping to draw comparisons between them. 
4.0  LIVABILITY AUDIT DEVELOPMENT 
4.1 LIVABILITY AUDIT CONTENT 
The audit consists of questions regarding characteristics of bus stop livability organized in six 
thematic sections, and a final cognitive mapping exercise intended to provide holistic assessment 
of qualities affecting livability perceptions (Table 4.1). 
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  Table 4.1: Livability audit content 
 
1. Imageability 
10 questions probing the distinctive, memorable character of the transit stop 
surroundings; these questions address presence of landmarks, 
recognizable districts and architectural detailing/complexity. 
2. Transparency 
Safety Perceptions 
Maintenance 
4 questions addressing people’s perceived comfort at the transit stop; 
questions address presence of locally undesirable land uses and 
satisfaction with the level of clearness and maintenance. 
3. Enclosure 4 questions focusing on the morphology of the urban fabric. They 
include heights of surrounding buildings, the proportion of visible 
sky and depth of sight lines. 
4. Human Experience 4 questions concerning the human scale of the physical structures 
around the transit stop; questions include presence of street 
furniture, level of noise and other qualities that affect human 
experience. 
5. Vitality 3 questions addressing livelihood and economic prosperity of the area 
surrounding the bus stops. Questions include the presence of locally 
undesirable land uses, presence of new construction and other 
evidence of economic health. 
6. Connectivity 3 questions testing the level of connectedness of the areas around the 
bus stop to the rest of the urban fabric; presence of a variety of 
transit modes, continuity of sidewalks, and proximity to trafficked 
streets. 
 
The audit included a total of 28 questions.  The questions format included a Likert scale, 
checklist, and what we called a “bulls-eye” format, which gives auditors a more rigorous format 
to assess qualities surrounding the transit stops at 0, 45, 90, 135, 180, 225, 270, 315, and 360 
degrees.  The last section of the audit is a cognitive mapping exercise with 18 icons representing 
low and high conditions in terms of sounds/noises, smells, depth of views, path continuity, 
safety, lighting, slope, maintenance, habitat, and visual interest of a particular transit stop. 
4.2 LIVABILITY AUDIT PRE-PILOT 
The principal investigator and a group of three graduate students and two faculty conducted a 
pilot test of the audit for a transit stop located at 24th and Harris Street in the South Eugene 
neighborhood on July 17, 2013, in Eugene, OR. The pilot took approximately 40 minutes to 
complete.  After completing the audit, participants shared their experiences and results.  As a 
result of the pilot, the audit manual and some of the audit questions’ format and wording were 
revised to be more understandable, unambiguous and user friendly. 
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5.0  SITE SELECTION 
5.1 BUS STOPS SELECTION 
 
The selection of the 17 transit stops where the audit was to be conducted was based on a space 
syntax analysis of Eugene.  We used the Depthmap, a space syntax software, to create a map of 
the Eugene roads and their connectivity to each other (Fig. 5.1).  The Depthmap software does 
spatial analyses of the city morphological qualities and degree of connectedness to the overall 
street network.  Slope and linearity of streets were also taken into consideration.  
                          
 
Figure 5.1: Eugene connectivity map 
After overlapping the connectivity map with the existing transit stops of the Lane Transit District 
(LTD), we analyzed where the roads with high connectivity were and the bus stops located on 
them.  Thereafter, we selected 17 bus stops (Fig. 5.2).  
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Figure 5.2: The selected 17 transit stops  
5.2 FUTURE SITE SELECTION RECOMMENDATION 
LTD representatives suggested that future site selection might want to include considerations 
such as the total number of lines serving each stop or the level of ridership. LTD offered to 
provide ridership and service-level GIS layers to be used in the future.                      
6.0  AUDIT INSTRUMENT DEVELOPMENT 
The audit was revised on a number of occasions, based on feedback from the July 2013 pre-pilot 
and October pilot. One such revision consisted of the creation of base maps for the cognitive 
mapping question, which would include an area of roughly a quarter-mile radius area 
surrounding the transit stop. The quarter-mile sampling strategy was based on current research 
on walkability, which defines walkable environments as those located within a quarter mile of 
neighborhood sub centers and public facilities.  
6.1 AUDIT MANUAL 
An integral part of the livability audit instrument was a manual, which was intended to train 
auditors to recognize and evaluate environmental qualities connected to livability. The manual 
included a brief explanation of question types, as well as a description of the key concepts as 
5 
 defined by the literature on urban design. For each question, the manual included a visual 
depiction of the phenomenon being tested, examples of typological conditions one may find in 
the field, and a FAQ section. 
7.0  LIVABILITY AUDIT PILOT 
A group of six students—four graduate and two undergraduates—from UO’s School of 
Architecture and Allied Arts were hired in October 2013 to perform the audit of the 17 bus stops 
selected.  The students were provided with the addresses and maps of the transit stops they had to 
survey, the manual and the audit forms. The goal was to perform three audits for each transit stop 
for a total of 51 audits, which were completed over 35 hours.  
 
After collecting all of the complete audits, the next step was to analyze the results and create 
indicators for evaluating the livability of the bus stops in Eugene. 
8.0 ANALYSIS OF DATA, FINDINGS 
8.1 ANALYSIS OF DATA 
During the last week of October, the data from the livability audit pilot was entered in MS Excel 
for analysis.  Data analysis had two objectives: an evaluation of the inter-rater reliability and the 
creation of indices for each of the dimensions of livability listed in Table 4.1, page 10. In 
addition, an overall livability rating was found for each of the bus stops. 
 
In order to distill all of the ratings for each site into a single index, the variation introduced into 
the scores by the different question types and raters must be taken into account.  This is done by 
adjusting each individual score by the average score given for that question, and then scaling the 
responses so that they have a common range across all questions.  The process is often referred 
to as “standardizing” the data, and the resulting data are analogous to Z-scores.  The distribution 
of responses for each question has been converted to one approximating a standard normal 
distribution. This process is more clearly expressed by letting q indicate the question number  
(q = 1, ..., 28); r indicate the individual site rater (r = 1, ..., R where R is the total number of site 
raters); and s represents each site (s = 1, ..., S where S is the total number of sites).  Then Xsrq 
represents the score for question q given by rater r at site s.  The average score for each question 
— across all sites and site raters — is given by 
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                                                               (8-1) 
In other words, all of the scores for each question (R scores given at S sites) are averaged. 
Letting σq represent the standard deviation of these scores for question q, each individual score 
is standardized by subtracting off the mean and dividing by the standard deviation.  This is 
expressed below, where Zsrq represents the standardized score: 
                                                         (8-2) 
After each score has been standardized, it is straightforward to calculate the average score given 
at each site, taking care that higher numbers for each question represent “better” scores.  The 
average is calculated using equal weights for each of the six question categories.  In other words, 
the average score within each category of questions is calculated, and then the final index is an 
equally weighted average of these six scores.   The final scores are then scaled to range from 0 to 
100, where the highest-rated site anchors the scale at 100.  Thus, the resulting indices rank the 
sites in terms of their overall livability, and the distance between the scores for two sites contains 
cardinal information on how similar (or different) they are in their livability. 
8.2 FINDINGS 
Livability ratings for the 17 transit stops show that some of the most important factors that 
contribute to the highest score for a bus stop are vitality, human experience and imageability.   
 
 
 
 
 
 
 
 
7 
  
 
 
8.2.1 Overall livability rating 
 
 
Figure 8.1: An overall livability rating for the audited 17 bus stops 
The overall rating of livability for the seventeen bus stops shows that bus stop # 8 (W 8th Ave & 
Monroe Street) has the highest livability score.  The stop serves bus line 41 and is located in a 
low-density residential area with mixed use commercial and retail buildings.  Nearby to the stop 
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 are two churches, a few small restaurants, and Monroe Park (Figure 8.2). 
 
Figure 8.2: Bus stop with highest livability rating 
 
Bus stop #15 (E 30th Avenue & Spring Boulevard) has the lowest livability score.  The stop 
serves bus line 81 and is located next to a high-traffic street in a distanced area without any 
residential and commercial buildings (Figure 8.3). 
 
Figure 8.3: Bus stop with lowest livability rating 
 
 
 
 
 
 
 
 
 
 
 
9 
 8.2.2  Imageability rating 
 
Figure 8.4: Imageability scores for the 17 bus stops audited 
 
The imageability rating of livability for the 17 bus stops shows that bus stop #13 along Coburg 
Road has the highest imageability score.  The stop serves bus lines 12, 67 and 96 and is located 
in the Oakway retail district, which features large retail stores, restaurants, a grocery store, and a 
Starbucks coffee shop.   
 
Bus stop #14 (E 28th Street & Harris Street) has the lowest imageability score.  The stop serves 
bus line 81 and is located in a low-density residential area lacking distinctive architecture, street 
trees, or an articulated and rich public realm.  The remaining 15 bus stops’ imageability score 
ranges from 5-50.  Eleven of the bus stops have scores under 30 (Fig.8.4). 
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 8.2.3  Transparency, safety perception, and maintenance rating  
 
Figure 8.5:  A transparency, safety perception, and maintenance rating for the audited 17 bus stops 
The transparency, safety perception, and maintenance rating of livability for the 17 bus stops 
shows that bus stop #9 (W 8th Avenue & Washington Street) has the highest transparency, safety 
perception, and maintenance score of 100.  The stop serves bus lines 41, 51 and 52 and is located 
in a low- and medium-density residential area with mixed-use commercial, office and retail 
buildings.  Bus stop #3 (W 6th Ave) has the lowest enclosure value of 0.  The stop serves bus 
lines 41 and 95 and is located next to a high-traffic street in an open space area with industrial 
buildings and warehouses.  For the rest of the 15 bus stops, the enclosure score ranges from 30-
90 (Fig.8.5). 
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 8.2.4  Enclosure rating  
 
Figure 8.6:  An enclosure rating for the audited 17 bus stops 
The enclosure rating of livability for the 17 bus stops shows that bus stop #3 (E/S of Hwy 99 N 
of 5th) scored an overall value of 100.  The stop serves bus lines 41 and 95, and is located next to 
a high-traffic street in an area at the edge of a large natural, open space with scattered industrial 
buildings and warehouses.  The enclosure score for bus stop #14 (W/S of Harris N of 28th) also 
shows the lowest enclosure score relative to the rest of the bus stops.  The remaining 15 bus 
stops showed values of enclosure score ranges from 10-60 (Fig.8.6). 
 
 
 
 
 
12 
 8.2.5  Human experience rating  
 
 
Figure 8.7:  A human experience rating for the audited 17 bus stops 
The human experience ratings for the 17 bus stops show that bus stop #8 (W 8th Avenue & 
Monroe Street) has the highest score.  The stop serves bus line 41 and is located in a low-density 
residential area with mixed-use commercial and retail buildings.  Nearby to the stop are two 
churches, a few small restaurants, and Monroe Park.  The relative high score accounts for the 
low scale of the surrounding buildings and the presence of architectural elements like signage, 
awnings and other elements that provide a more humanly scaled pedestrian realm. 
 
Bus stop #3 (W 6th Avenue) has the lowest human experience score.  The stop serves bus lines 
41 and 95, and is located next to a high-traffic street in an open space area with industrial 
buildings and warehouses, whose size and functional look do not translate in positive 
perceptions. 
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 8.2.6  Vitality rating  
 
Figure 8.8:  A vitality rating for the audited 17 bus stops 
In this study, vitality was measured through a series of indicators, such as the presence of 
successful businesses.  The vitality rating for the 17 bus stops shows that bus stop #8 (W 8th 
Avenue & Monroe Street) has the highest vitality score.  The stop serves bus line 41 and is 
located in a low-density residential area with mixed-use commercial and retail buildings.  Nearby 
to the stop are two churches, a few small restaurants, and Monroe Park.   
 
Bus stop #14 (E 30th Avenue & Spring Boulevard) has the lowest livability score.  The stop 
serves bus line 81, and is located next to a high-traffic street in a distanced area without any 
residential and commercial buildings. 
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 8.2.7  Connectivity rating  
 
Figure 8.9:  A connectivity rating for the 17 bus stops audited 
The connectivity rating of livability for the 17 bus stops shows that bus stop #6 (W 28th Avenue 
& Friendly Street) has the highest connectivity score.  The stop serves bus line 33, and is located 
in a low-density residential area with mixed-use commercial and retail buildings.  Nearby to the 
stop are bike trails, sidewalks and crosswalks.   
 
Bus stop #3 (W 6th Ave) has the lowest connectivity score.  The stop serves bus lines 41 and 95, 
and is located next to a high-traffic street in an open space area with industrial buildings and 
warehouses.  A train passes near the stop. 
 
8.2.8  Cognitive mapping exercise 
The cognitive mapping exercise asked the auditors to draw icons on a map to quickly assess 
livability qualities as a complement to the quantitative dimensions measured through the audit 
instrument. Table 8.2 shows a complete picture of the cognitive mapping exercise results. They 
confirm the assumption made by this study that bus stops tend to be the “weakest links” in urban 
15 
 livability, as witnessed by the high instances of noise and other unpleasant sounds, or the lack of 
visual interest in the areas immediately surrounding the stops. These observations could become 
useful to transit agencies and urban designers in determining which qualities and relative 
improvements of bus stop surroundings to prioritize in future work.  
 
Table 8.2.  A sample of cognitive mapping questions that concluded the livability audit 
 
 
The analysis from the cognitive mapping exercise shows that: 
• The 17 bus stops showed an equal amount of areas of visual interest vs. those with little 
to no visual interest. 
• Habitat—half of the audited bus stops showed the presence of habitat, mainly birds, in 
the surrounding areas. 
• Maintenance—with few exceptions, the areas surrounding the audited transit stops were 
perceived as well maintained and showed evidence of good maintenance. 
• Slope—most of the bus stops are located in flat areas. 
• Lighting—the majority of the bus stops are in areas that are well lit and sunny, with the 
few exceptions of bus stops located in older, historic districts with streets defined by tall 
trees with a dense canopy. 
• Safety—perceptions of safety and lack thereof seemed to be equally distributed across the 
17 bus stops sampled. 
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 • Path continuity—data suggests the overall lack of continuity in the paths serving the 
immediate areas surrounding transit stops. 
• Depth of views—the majority of the bus stops have long vistas and thus reveal a higher-
than-expected overall imageability and visual connectedness to other parts of the city. 
This seems to support the findings from the space syntax analysis, which selected transit 
stops based in part on their overall visibility.  
• Smells did not seem to be a concern in the areas surrounding the transit stops selected. 
• Sounds/noises—most of the bus stops are located in noisy areas.  The most common 
noises come from elevated traffic volumes, the presence of nearby construction sites, and 
industry. 
 
The cognitive mapping exercise for the 17 bus stops shows that bus stop #9 (N/S of 8th E of 
Washington) has the most positive values for livability.  The stop serves bus lines 41 and 51, and 
is located in a low-density residential area with mixed-use commercial and retail buildings.  
There are visible wayfinding elements and street furniture.  The area is considered safe. 
 
Bus stops #1, 2 and 15 have the most negative values.  The stops serve bus lines 32, 42 and 67.  
Stops #1 and 2 are located in areas with industrial buildings and warehouses.  Stop #15 is located 
nearby a shopping mall, stores and auto dealers.  The three bus stops are considered unsafe for 
crossing and with generic views. 
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 9.0  EXECUTIVE SUMMARY 
Perceptions related to livability have the power to make certain places more successful and 
beloved than others.  Whether consciously or subconsciously, people experience and evaluate 
their surroundings based on their perceived livability, which ultimately affects their daily 
housing, work, leisure and transportation choices.  Most livability research has focused on 
residential neighborhoods and urban environments, but has neglected to study transit nodes and 
their surroundings, which can often be dull and uninteresting.  One of the goals for this study 
was to fill the research gap by analyzing the effects of their environmental conditions on 
people’s perceptions of livability, and thus try to identify areas of improvement, which could 
potentially increase public transit ridership. 
 
A shared definition of livability does not exist, but researchers have agreed on a number of 
livability dimensions, including urban morphology, scale, imageability, walkability, access, 
safety, vitality, and viability.  Environmental audits have been used in transportation-related 
research to assess walkability in terms of a few limited dimensions, rather than a comprehensive, 
holistic and multifaceted set of measures. This project aimed at development of a new 
methodology that would account for both objective and perceptual livability dimensions, and 
would lead to a more streamlined and comprehensive assessment of them, 
 
The study investigated areas located within a quarter mile of transit stops in Eugene, OR, using a 
livability audit instrument.  The choice of focusing on the location allowed us to test the effect of 
urban densities on theoretical and perceived livability.  The stops were sampled using "space 
syntax" software, which related the movement of people through urban spaces to morphological 
qualities and degree of connectedness (or depth) of these spaces relative to the larger urban 
streets network.  Our audits of a sample of 17 bus stops reveal that the vitality of a particular 
neighborhood, the quality of the human experience, and the overall imageability of the context 
are important and can greatly affect the overall ranking of a bus stop as livable.  Other factors 
associated with livability in the context of transit stops are: 1) location in quiet areas; 2) 
connectivity with pedestrian paths to a variety of areas in the city; 3) safety perceptions; and 4) 
protection from weather conditions. 
 
The calculations of the scores for the livability dimensions seem to contradict some of the 
observations made by the auditor, and will require a more careful weighting of each response to 
account for its true contribution to the overall livability of a place. However, the audit instrument 
demonstrates high potential to become a useful, user-friendly method to quickly measure and 
compare livability across a variety of environments, In addition, it could identify areas of 
improvement and help guide further investment on the part of transit and public agencies 
interested in promoting livability in our cities.  
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11.1   APPENDIX A: LIVABILITY AUDIT USER MANUAL 
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 11.1   APPENDIX B: SAMPLE AUDIT INSTRUMENT  
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